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ABSTRACT The new approach in computable models formation for the shearing dies elements is described in the article. It has 
been suggested to form a comprehensive model which takes into account the conditions of power and kinematic connection between 
the base plates, the package and the guideposts. The designed models consider the multiple contacts between dies elements. The 
construction of the parameter-oriented models is also ensured. These models make it possible to organize multiple calculations of 
stress-strain state. It has been established that consideration of the contact interaction conditions significantly alter the results of the 
stress-strain state of the dies elements. A substantial disparity of the stresses distribution in the elements of dies was defined. Stress 
concentration zones have been identified. Maximum stresses which strongly nonlinearly depend on design parameters were revealed. 
Reasonable design and production parameters of the shearing die are determined after the analysis of the calculations results.  
Keywords: the stress-strain state, shearing die, base plates, design model, finite-element method 
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ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɟɣɫɬɜɢɟ ɨɫɬɚɥɶɧɵɯ ɡɚɦɟɧɹɟɬɫɹ ɫɨɨɬ
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ȼ
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ɞɜɢɠɟɧɢɟɱɚɫɬɟɣɲɬɚɦɩɨɜ. 
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Ɋɢɫ. 1 ± ɉɨɞɫɢɫɬɟɦɵɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣɫɢɫɬɟɦɵ 
ɩɪɟɫɫ± ɲɬɚɦɩ± ɪɟɠɭɳɢɟɱɚɫɬɢ± ɡɚɝɨɬɨɜɤɚ  
ɚ± ɩɪɟɫɫɢɲɬɚɦɩɛ± ɜɟɪɯɧɹɹɢɧɢɠɧɹɹɩɥɢɬɵɲɬɚɦɩɚɢ
ɤɨɥɨɧɤɢɩɚɤɟɬɢɩɨɞɲɬɚɦɩɨɜɚɹɩɥɢɬɚɜ± ɩɭɚɧɫɨɧ
ɦɚɬɪɢɰɚɢɲɬɚɦɩɭɟɦɵɣɦɚɬɟɪɢɚɥ 
 Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɨɦɩɥɟɤɫɧɵɯ ɪɚɫɱɟɬɧɵɯ
ɫɯɟɦ ɢɫɫɥɟɞɭɟɦ ɨɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ
ɲɬɚɦɩɚ ɜɫɬɭɩɚɸɳɢɟ ɜ ɫɢɥɨɜɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ 
ɪɢɫ. 
 
 
Ɋɢɫ. 2 ± ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ
ɷɥɟɦɟɧɬɨɜɪɚɡɞɟɥɢɬɟɥɶɧɵɯ
ɲɬɚɦɩɨɜɧɚɩɪɢɦɟɪɟ 
ɤɨɧɫɬɪɭɤɰɢɢ ɍɋɉɒ 
ɫɨɜɦɟɳɟɧɧɨɝɨɞɟɣɫɬɜɢɹ:  
1- ɜɟɪɯɧɹɹɛɚɡɨɜɚɹɩɥɢɬɚ 
2 ± ɧɢɠɧɹɹɛɚɡɨɜɚɹ ɩɥɢɬɚ 
3 ± ɩɪɢɯɜɚɬɵ 4 ± ɯɜɨɫɬɨɜɢɤ; 
5 ± ɩɚɤɟɬ; 6 ± ɩɭɚɧɫɨɧ; 
7 ±  ɦɚɬɪɢɰɚ 
 
Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵɲɬɚɦɩɚ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɧɢɠ
ɧɟɣɢɜɟɪɯɧɟɣɛɚɡɨɜɵɯɩɥɢɬɚɯɈɫɧɨɜɧɨɟɪɚɛɨɱɟɟɞɜɢɠɟ
ɧɢɟɨɫɭɳɟɫɬɜɥɹɟɬɫɹɩɭɬɟɦɩɟɪɟɦɟɳɟɧɢɹɜɟɪɯɧɟɣɛɚɡɨɜɨɣ
ɩɥɢɬɵ ɩɨ ɧɚɩɪɚɜɥɹɸɳɢɦ ɤɨɥɨɧɤɚɦ ɉɪɢ ɷɬɨɦ ɜ ɫɢɥɭ
ɞɟɮɨɪɦɢɪɨɜɚɧɢɹɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢɬɵɲɬɚɦɩɚɤɨɥɨɧɤɢ
ɜ ɧɢɯ ɡɚɩɪɟɫɫɨɜɚɧɧɵɟ ɢɥɢ ɫɨɟɞɢɧɟɧɧɵɟ ɩɪɢ ɩɨɦɨɳɢ
ɫɤɥɟɢɜɚɧɢɹɧɚɩɪɢɦɟɪɡɚɥɢɜɤɨɣɡɚɡɨɪɚɦɟɠɞɭɤɨɥɨɧɤɨɣɢ
ɩɥɢɬɨɣɷɩɨɤɫɢɞɧɵɦɤɨɦɩɚɭɧɞɨɦɢɥɢɢɧɵɦɬɜɟɪɞɟɸɳɢɦ
ɫɨɫɬɚɜɨɦ ɞɟɮɨɪɦɢɪɭɸɬɫɹ ɜɫɬɭɩɚɹ ɜ ɜɟɪɯɧɟɣ ɱɚɫɬɢ ɜ
ɡɨɧɟɧɚɩɪɚɜɥɹɸɳɢɯɨɬɜɟɪɫɬɢɣɜɤɨɧɬɚɤɬɧɨɟɫɨɩɪɹɠɟɧɢɟɫ
ɜɟɪɯɧɟɣɛɚɡɨɜɨɣɩɥɢɬɨɣȼɨɜɪɟɦɹɬɚɤɨɝɨɜɡɚɢɦɨɞɟɣɫɬɜɢɹ
ɜɨɡɧɢɤɚɸɬɧɨɪɦɚɥɶɧɵɟɢɤɚɫɚɬɟɥɶɧɵɟɨɬɬɪɟɧɢɹɭɫɢɥɢɹ
ɜɤɥɸɱɚɟɦɵɟɜɫɢɥɨɜɵɟɩɨɬɨɤɢɜɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣɩɨɞɫɢ
ɫɬɟɦɟ "ɫɬɨɥɩɪɟɫɫɚ± ɛɥɨɤɲɬɚɦɩɚ± ɩɚɤɟɬ± ɡɚɝɨɬɨɜɤɚ". 
Ɉɞɧɨɜɪɟɦɟɧɧɨ ɨɬɜɟɬɧɵɟ ɭɫɢɥɢɹ ɨɤɚɡɵɜɚɸɬ ɨɛɪɚɬɧɨɟ
ɜɨɡɞɟɣɫɬɜɢɟɧɚɧɢɠɧɸɸɛɚɡɨɜɭɸɩɥɢɬɭɌɚɤɢɦɨɛɪɚɡɨɦ
ɬɨɱɧɵɣ ɪɚɫɱɟɬ ɷɬɢɯ ɭɫɢɥɢɣ ɜɨɡɦɨɠɟɧ ɬɨɥɶɤɨ ɧɚ ɨɫɧɨɜɟ
ɚɧɚɥɢɡɚ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɜ ɤɨɬɨɪɨɟ ɨɩɨɫɪɟ
ɞɨɜɚɧɧɨɜɨɜɥɟɱɟɧɵɧɟɬɨɥɶɤɨɫɨɫɟɞɧɢɟɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ
ɦɟɯɚɧɢɱɟɫɤɢɫɨɩɪɹɝɚɟɦɵɟɧɨɢɭɞɚɥɟɧɧɵɟɞɪɭɝɨɬɞɪɭɝɚ
ɷɥɟɦɟɧɬɵɲɬɚɦɩɨɜ 
Ʉɪɨɦɟ ɪɚɫɫɦɨɬɪɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ
ɬɚɤɠɟɭɱɟɫɬɶɤɨɧɬɚɤɬɧɨɟɜɡɚɢɦɨɞɟɣɫɬɜɢɟɜɫɨɩɪɹɠɟɧɢɢ
"ɩɚɤɟɬ± ɧɢɠɧɹɹɛɚɡɨɜɚɹɩɥɢɬɚ" ɢɜɫɨɩɪɹɠɟɧɢɢ"ɧɢɠɧɹɹ
ɛɚɡɨɜɚɹɩɥɢɬɚ± ɩɨɞɲɬɚɦɩɨɜɚɹɩɥɢɬɚɩɪɟɫɫɚ". 
ɇɚ ɪɢɫ  ɩɪɟɞɫɬɚɜɥɟɧɵ ɷɥɟɦɟɧɬɵ ɢɫɫɥɟɞɭɟɦɨɣ
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣɫɢɫɬɟɦɵɢɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟɯɚɪɚɤɬɟɪ
ɧɵɟ ɡɨɧɵ ɤɨɧɬɚɤɬɧɨɝɨ ɜɡɚɢɦɨ
ɞɟɣɫɬɜɢɹ Ɂɞɟɫɶ 1k  ± ɤɨɧɬɚɤɬ
"ɤɨɥɨɧɤɢ ± ɜɟɪɯɧɹɹ ɛɚɡɨɜɚɹ
ɩɥɢɬɚ"; 2k  ± ɤɨɧɬɚɤɬ "ɤɨɥɨɧɤɢ
± ɮɢɤɫɢɪɭɸɳɢɣɫɥɨɣ± ɧɢɠɧɹɹ
ɛɚɡɨɜɚɹɩɥɢɬɚ"; 3k  ± ɩɥɨɫɤɨɫɬɶ
ɨɩɢɪɚɧɢɹɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢ
ɬɵ ɧɚ ɩɨɞɲɬɚɦɩɨɜɭɸ ɩɥɢɬɭ
ɲɬɚɦɩɚ 4k  ± ɩɥɨɫɤɨɫɬɶɨɩɢɪɚ
ɧɢɹɩɚɤɟɬɚɧɚɧɢɠɧɸɸɛɚɡɨɜɭɸ
ɩɥɢɬɭ 
Ɍɚɤɢɦɨɛɪɚɡɨɦɤɨɦɩɥɟɤɫ
ɧɚɹ ɪɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɪɚɡɞɟɥɢ
ɬɟɥɶɧɨɝɨ ɲɬɚɦɩɚ ɩɪɟɞɩɨɥɚɝɚɟɬ
ɧɚɥɢɱɢɟ ɦɧɨɠɟɫɬɜɟɧɧɨɝɨ ɤɨɧɬɚɤɬɚ ɜ ɫɨɩɪɹɠɟɧɢɹɯ ɷɥɟ
ɦɟɧɬɨɜɲɬɚɦɩɚɉɪɢɷɬɨɦɭɫɢɥɢɹɜɨɡɧɢɤɚɸɳɢɟɦɟɠɞɭ
ɤɨɧɬɚɤɬɢɪɭɸɳɢɦɢ ɷɥɟɦɟɧɬɚɦɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɯɨɞɟ
ɪɟɲɟɧɢɹɫɚɦɨɣɤɨɧɬɚɤɬɧɨɣɡɚɞɚɱɢɛɭɞɭɱɢɜɧɟɣɞɨɩɨɥ
ɧɢɬɟɥɶɧɵɦɢ ɧɟɢɡɜɟɫɬɧɵɦɢ ȼ ɷɬɨɦ ɫɨɫɬɨɢɬ ɩɪɢɧɰɢɩɢ
ɚɥɶɧɨɟ ɨɬɥɢɱɢɟ ɫɨɡɞɚɜɚɟɦɨɣ ɤɨɦɩɥɟɤɫɧɨɣ ɪɚɫɱɟɬɧɨɣ
ɫɯɟɦɵɨɬɪɚɧɟɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ> 2]. 
 
Ɂɚɞɚɱɚ 1. ȼɤɚɱɟɫɬɜɟɢɥɥɸɫɬɪɚɰɢɢɪɚɫɫɦɨɬɪɢɦ
ɤɨɧɬɚɤɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɬɟɫɬɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ
ɫɯɟɦɚɤɨɬɨɪɨɣɧɚɪɢɫɫɦɟɧɧɵɣɩɚɤɟɬɜɨɡɞɟɣɫɬɜɭɟɬ
ɧɚ ɧɢɠɧɸɸ ɛɚɡɨɜɭɸ ɩɥɢɬɭ ɨɩɢɪɚɸɳɭɸɫɹ ɧɚ ɩɨɞ
ɲɬɚɦɩɨɜɭɸ ɩɥɢɬɭ ɩɪɟɫɫɚ ȼɚɪɶɢɪɭɸɬɫɹ ɞɢɚɦɟɬɪ
ɩɪɨɜɚɥɶɧɨɝɨɨɬɜɟɪɫɬɢɹɜɩɨɞɲɬɚɦɩɨɜɨɣɩɥɢɬɟɩɪɟɫɫɚ
± ɩɚɪɚɦɟɬɪ ɪ2 ɜ ɞɢɚɩɚɡɨɧɟ - ɦɦ ɬɨɥɳɢɧɚ
ɩɥɢɬɵɲɬɚɦɩɚ± ɩɚɪɚɦɟɬɪɪ ɜɞɢɚɩɚɡɨɧɟ-ɦɦ 
ɍɫɢɥɢɟɲɬɚɦɩɨɜɤɢɊɲɬ ɫɦɪɢɫ± ɤɇɝɚ
ɛɚɪɢɬɵ ɲɬɚɦɩɚ ± î ɦɦ ɝɚɛɚɪɢɬɵ ɩɚɤɟɬɚ
îɦɦɆɚɬɟɪɢɚɥɨɫɧɨɜɧɵɯɞɟɬɚɥɟɣ± ɫɬɚɥɶɏ
ɦɨɞɭɥɶ ɭɩɪɭɝɨɫɬɢ E   ā5 Ɇɉɚ, ɤɨɷɮɮɢɰɢɟɧɬ
ɉɭɚɫɫɨɧɚȞ ȼɫɢɥɭɫɢɦɦɟɬɪɢɢɪɚɫɫɦɨɬɪɟɧɚ
ɤɨɧɫɬɪɭɤɰɢɢ 
ɇɚ ɪɢɫ - ɩɪɢɜɟɞɟɧɵ ɯɚɪɚɤɬɟɪɧɵɟ ɤɚɪɬɢɧɵ
ɪɚɫɩɪɟɞɟɥɟɧɢɹɤɨɦɩɨɧɟɧɬɇȾɋ ɷɥɟɦɟɧɬɨɜɲɬɚɦɩɚ 
 
 ɚ 
 ɛ 
Ɋɢɫ. 4 ± ɇɢɠɧɹɹɛɚɡɨɜɚɹɩɥɢɬɚɜɨɜɡɚɢɦɨɞɟɣɫɬɜɢɢɫɨ
ɫɦɟɧɧɵɦɩɚɤɟɬɨɦɢɩɨɞɲɬɚɦɩɨɜɨɣɩɥɢɬɨɣɩɪɟɫɫɚ 
ɚ± ɝɟɨɦɟɬɪɢɱɟɫɤɚɹɦɨɞɟɥɶɛ± ɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹ
ɦɨɞɟɥɶ 
 
ɇɚɪɢɫ-18 ɩɪɢɜɟɞɟɧɵɢɧɬɟɝɪɚɥɶɧɵɟɡɚɜɢɫɢ
ɦɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɇȾɋ ɨɬ ɜɚɪɶɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬ
ɪɨɜ ɉɨɥɭɱɟɧɧɵɟɡɚɜɢɫɢɦɨɫɬɢɢɡɦɟɧɟɧɢɹɤɚɪɬɢɧɪɚɫ
ɩɪɟɞɟɥɟɧɢɣ ɤɨɦɩɨɧɟɧɬ ɇȾɋ ɷɥɟɦɟɧɬɨɜ ɬɟɯɧɨɥɨɝɢɱɟ
ɫɤɨɣ ɩɨɞɫɢɫɬɟɦɵ ɩɚɤɟɬ ± ɧɢɠɧɹɹ ɛɚɡɨɜɚɹ ɩɥɢɬɚ
ɲɬɚɦɩɚ ± ɩɨɞɲɬɚɦɩɨɜɚɹ ɩɥɢɬɚ ɩɪɟɫɫɚ ɞɚɟɬ ɜɨɡɦɨɠ
ɧɨɫɬɶɫɞɟɥɚɬɶɫɥɟɞɭɸɳɢɟɜɵɜɨɞɵ 
 
k
k
k
1
2
4k
3
 Ɋɢɫ. 3 ± ɗɥɟɦɟɧɬɵ
ɢɫɫɥɟɞɭɟɦɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ
ɫɢɫɬɟɦɵɢ 
ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ
ɯɚɪɚɤɬɟɪɧɵɟɡɨɧɵ
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 Ɋɢɫ. 5 ± ɊɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɹɇȾC ɷɥɟɦɟɧɬɨɜ
ɲɬɚɦɩɚɡɚɞɚɱɚɪɚɫɩɪɟɞɟɥɟɧɢɟɩɨɥɧɵɯɩɟɪɟɦɟɳɟɧɢɣ 
 
 ɚ  ɛ 
Ɋɢɫ. 6 ± ɊɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɹɇȾɋ ɷɥɟɦɟɧɬɨɜ
ɲɬɚɦɩɚɡɚɞɚɱɚɚ± ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ;  
ɛ± ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɆɢɡɟɫɭ 
 
 ɚ  ɛ 
Ɋɢɫ. 7 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɟɷɤɜɢɜɚɥɟɧɬɧɵɯɧɚɩɪɹɠɟɧɢɣɩɨ
Ɇɢɡɟɫɭɜɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢɬɟɜɩɥɨɫɤɨɫɬɢɫɨɩɪɹɠɟɧɢɹ 
ɡɚɞɚɱɚɚ± ɫɨɫɦɟɧɧɵɦɩɚɤɟɬɨɦɛ± ɫɩɨɞɲɬɚɦɩɨɜɨɣ
ɩɥɢɬɨɣɩɪɟɫɫɚ 
 
 ɚ  ɛ 
Ɋɢɫ. 8 ± ɊɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɹɇȾɋ ɷɥɟɦɟɧɬɨɜ
ɲɬɚɦɩɚɜɩɨɞɲɬɚɦɩɨɜɨɣɩɥɢɬɟɩɪɟɫɫɚɡɚɞɚɱɚ 
ɚ± ɜɟɪɬɢɤɚɥɶɧɵɟ ɩɟɪɟɦɟɳɟɧɢɹ;  
ɛ± ɷɤɜɢɜɚɥɟɧɬɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɩɨɆɢɡɟɫɭ 
 
 ɚ  ɛ 
Ɋɢɫ. 9 ± Ʉɚɫɚɬɟɥɶɧɵɟɧɚɩɪɹɠɟɧɢɹɜɛɚɡɨɜɨɣɩɥɢɬɟ
ɲɬɚɦɩɚɡɚɞɚɱɚɚ± ɜɢɞɫɜɟɪɯɭɛ±  ɜɢɞɫɧɢɡɭ 
 
1. ɇɚɩɪɹɠɟɧɢɹɜɷɥɟɦɟɧɬɚɯɞɚɧɧɨɣɩɨɞɫɢɫɬɟɦɵ
ɤɨɧɰɟɧɬɪɢɪɭɸɬɫɹɜɡɨɧɚɯɢɯɦɟɯɚɧɢɱɟɫɤɨɝɨɤɨɧɬɚɤɬɚ 
 
 ɚ  ɛ 
Ɋɢɫ. 10 ± Ɋɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɹɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨɫɨɫɬɨɹɧɢɹɷɥɟɦɟɧɬɨɜɲɬɚɦɩɚɜ 
ɫɨɩɪɹɠɟɧɢɢɫɦɟɧɧɨɝɨɩɚɤɟɬɚɢɛɚɡɨɜɨɣɩɥɢɬɵ ɡɚɞɚɱɚ 
ɚ± ɪɚɫɩɪɟɞɟɥɟɧɢɟɤɨɧɬɚɤɬɧɵɯɡɨɧɛ± ɪɚɫɩɪɟɞɟɥɟɧɢɟ 
ɤɨɧɬɚɤɬɧɵɯɞɚɜɥɟɧɢɣ 
 
 ɚ  ɛ 
Ɋɢɫ. 11 ± ɊɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɹɇȾɋ ɷɥɟɦɟɧɬɨɜ 
ɲɬɚɦɩɚɜɫɨɩɪɹɠɟɧɢɢɩɨɞɲɬɚɦɩɨɜɨɣɩɥɢɬɵɩɪɟɫɫɚɢ
ɛɚɡɨɜɨɣɩɥɢɬɵɲɬɚɦɩɚɡɚɞɚɱɚɚ± ɪɚɫɩɪɟɞɟɥɟɧɢɟɤɨɧ
ɬɚɤɬɧɵɯɡɨɧɛ± ɪɚɫɩɪɟɞɟɥɟɧɢɟɤɨɧɬɚɤɬɧɵɯɞɚɜɥɟɧɢɣ 
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 
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ɱɢɧɟɜɟɪɬɢɤɚɥɶɧɵɯ
ɩɟɪɟɦɟɳɟɧɢɣɜɨ
ɜɫɟɣɩɨɞɫɢɫɬɟɦɟ 
ɜɟɪ
ɬɢ
ɤɚɥ
ɶɧɵ
ɟ 
ɩɟɪ
ɟɦ
ɟɳ
ɟɧɢ
ɹ, ɦ
ɦ
0
-0,3
-0,6
-0,9
20 40 60 80
ɬɨɥɳɢɧɚɛɚɡɨɜɨɣɩɥɢɬɵɦɦ
 
 
2. ɇɚɩɪɹɠɟɧɢɹ ɢ ɤɨɧɬɚɤɬɧɵɟ ɞɚɜɥɟɧɢɹ ɪɚɫɩɪɟ
ɞɟɥɹɸɬɫɹ ɩɨ ɩɥɨɳɚɞɹɦ ɤɨɧɬɚɤɬɧɨɝɨ ɫɨɩɪɹɠɟɧɢɹ ɧɟ
ɪɚɜɧɨɦɟɪɧɨ 
3. ɂɧɬɟɝɪɚɥɶɧɵɟ ɡɚɜɢɫɢɦɨɫɬɢ ɯɚɪɚɤɬɟɪɢɫɬɢɤ
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɨɬ ɜɚɪɶɢ
ɪɭɟɦɵɯɩɚɪɚɦɟɬɪɨɜɜɞɚɧɧɨɦɫɥɭɱɚɟ± ɬɨɥɳɢɧɚɛɚɡɨ
ɜɨɣɩɥɢɬɵɢɞɢɚɦɟɬɪɩɪɨɜɚɥɶɧɨɝɨɨɬɜɟɪɫɬɢɹɫɨɨɬɜɟɬ
ɫɬɜɭɸɬ "ɝɢɩɟɪɛɨɥɢɱɟɫɤɨɦɭ" ɩɨɜɟɞɟɧɢɸ ɪɟɡɤɨɟ ɜɨɡ
ɪɚɫɬɚɧɢɟ ɩɪɢ ɭɛɵɜɚɧɢɢ ɨɛɴɟɦɚ ɦɚɬɟɪɢɚɥɚ ɞɟɬɚɥɢ
ɧɢɠɟɧɟɤɨɬɨɪɨɝɨɩɪɟɞɟɥɚɩɪɚɤɬɢɱɟɫɤɢɧɟɢɡɦɟɧɟɧɧɚɹ
ɜɟɥɢɱɢɧɚ± ɩɪɢɜɨɡɪɚɫɬɚɧɢɢɷɬɨɝɨɨɛɴɟɦɚɜɵɲɟɧɟɤɨ
ɬɨɪɨɝɨɞɪɭɝɨɝɨɩɪɟɞɟɥɚ ɢɩɥɚɜɧɨɟɢɡɦɟɧɟɧɢɟɜɩɟɪɟ
ɯɨɞɧɨɦɞɢɚɩɚɡɨɧɟ 
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 Ɇɚɤɫɢɦɚɥɶɧɵɟ
ɷɤɜɢɜɚɥɟɧɬɧɵɟ
ɧɚɩɪɹɠɟɧɢɹɆɉɚ
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ɩɪɨɜɚɥɶɧɨɝɨ
ɨɬɜɟɪɫɬɢɹɦɦ ɬɨɥɳɢ
ɧɚ ɛɚɡɨ
ɜɨɣ 
ɩɥɢɬɵ
, ɦɦ
 
Ɋɢɫ. 13 ± Ɂɚɜɢɫɢ
ɦɨɫɬɢɯɚɪɚɤɬɟɪɢ
ɫɬɢɤɇȾɋɨɬ
ɜɚɪɶɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜɡɚɞɚ- 
ɱɚɢɡɦɟɧɟɧɢɟ
ɦɚɤɫɢɦɚɥɶɧɵɯ
ɷɤɜɢɜɚɥɟɧɬɧɵɯ
ɧɚɩɪɹɠɟɧɢɣɜ
ɛɚɡɨɜɨɣɩɥɢɬɟ
ɲɬɚɦɩɚ 
20 40 60 80
ɬɨɥɳɢɧɚɛɚɡɨɜɨɣɩɥɢɬɵɦɦ
100
300
600
900 Ɇɚɤɫɢɦɚɥɶɧɵɟ
ɷɤɜɢɜɚɥɟɧɬɧɵɟ
ɧɚɩɪɹɠɟɧɢɹɆɉɚ
 
 
ɞɢɚɦɟɬɪ ɩɪɨɜɚɥɶɧɨɝɨɨɬɜɟɪɫɬɢɹ, ɦɦ
-0,0015
-0,001
-0,0005
-0,0001
0,0001
ɜɟɪ
ɬɢ
ɤɚ
ɥɶɧ
ɵɟ
 
ɩɟ
ɪɟɦ
ɟɳ
ɟɧ
ɢɹ
,
 
ɦɦ
90
60
30
ɬɨɥɳɢɧɚ
 ɛɚɡɨɜɨɣ
 
ɩɥɢɬɵ
,
 ɦɦ 160 200 300 350
 
Ɋɢɫ. 14 ± Ɂɚɜɢɫɢɦɨɫɬɢ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɇȾɋ
ɨɬɜɚɪɶɢɪɭɟɦɵɯ 
ɩɚɪɚɦɟɬɪɨɜɡɚɞɚɱɚ
ɢɡɦɟɧɟɧɢɟ 
ɦɢɧɢɦɚɥɶɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯɩɨ
ɜɟɥɢɱɢɧɟɜɟɪɬɢɤɚɥɶ
ɧɵɯɩɟɪɟɦɟɳɟɧɢɣɜ
ɩɨɞɲɬɚɦɩɨɜɨɣɩɥɢɬɟ
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ɬɨɥɳɢɧɚ ɛɚɡɨɜɨɣ ɩɥɢɬɵ, ɦɦ
 
Ɋɢɫ. 16 ± Ɂɚɜɢɫɢɦɨɫɬɢ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɇȾɋɨɬ
ɜɚɪɶɢɪɭɟɦɵɯɩɚɪɚɦɟɬ
ɪɨɜɡɚɞɚɱɚɢɡɦɟɧɟɧɢɟ
ɦɢɧɢɦɚɥɶɧɵɯɦɚɤɫɢ
ɦɚɥɶɧɵɯɩɨɜɟɥɢɱɢɧɟ
ɜɟɪɬɢɤɚɥɶɧɵɯɩɟɪɟɦɟ
ɳɟɧɢɣɜɫɦɟɧɧɨɦɩɚɤɟɬɟ 
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Ɋɢɫ. 18 ± Ɂɚɜɢɫɢɦɨɫɬɢ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɇȾɋ
ɨɬɜɚɪɶɢɪɭɟɦɵɯɩɚ
ɪɚɦɟɬɪɨɜ 
ɡɚɞɚɱɚɢɡɦɟɧɟɧɢɟ
ɦɢɧɢɦɚɥɶɧɵɯ 
ɦɚɤɫɢɦɚɥɶɧɵɯɩɨ
ɜɟɥɢɱɢɧɟɤɚɫɚɬɟɥɶɧɵɯ
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 Ɍɚɤɢɦ ɨɛɪɚɡɨɦɩɨɥɭɱɟɧɧɵɟɤɚɪɬɢɧɵɪɚɫɩɪɟɞɟɥɟɧɢɣ
ɯɚɪɚɤɬɟɪɢɫɬɢɤɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨɫɨɫɬɨɹɧɢɹ
ɷɥɟɦɟɧɬɨɜ ɲɬɚɦɩɨɜɨɣ ɨɫɧɚɫɬɤɢ ɨɩɪɟɞɟɥɹɸɬ ɧɚɢɛɨɥɟɟ
ɧɚɝɪɭɠɟɧɧɵɟɢɯɡɨɧɵɚɩɨɫɬɪɨɟɧɧɵɟɩɨɜɟɪɯɧɨɫɬɢɨɬɤɥɢ
ɤɚɞɚɸɬɜɨɡɦɨɠɧɨɫɬɶɪɟɲɚɬɶɡɚɞɚɱɭɨɛɨɫɧɨɜɚɧɢɹɩɪɨɟɤɬ
ɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɲɬɚɦɩɨɜ ɩɨ ɤɪɢɬɟɪɢɹɦ
ɫɬɨɣɤɨɫɬɢɬɨɱɧɨɫɬɢɩɪɨɱɧɨɫɬɢɢɠɟɫɬɤɨɫɬɢ 
Ɍɟɫɬɨɜɚɹ ɡɚɞɚɱɚ  Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɜɡɚɢɦɨ
ɞɟɣɫɬɜɢɹ ɷɥɟɦɟɧɬɨɜ ɩɨɞɫɢɫɬɟɦɵ ɧɢɠɧɹɹ ɛɚɡɨɜɚɹ
ɩɥɢɬɚɲɬɚɦɩɚ± ɧɚɩɪɚɜɥɹɸɳɢɟɤɨɥɨɧɤɢɪɚɫɫɦɨɬɪɢɦ
ɤɨɧɬɚɤɬɧɨɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ ɬɟɫɬɨɜɨɣ ɤɨɧɫɬɪɭɤɰɢɢ
ɫɯɟɦɚɤɨɬɨɪɨɣɧɚɪɢɫ19. ɍɫɢɥɢɟɲɬɚɦɩɨɜɤɢɦɚɬɟɪɢ
ɚɥ ɢ ɪɚɡɦɟɪɵ ɷɥɟɦɟɧɬɨɜ ɲɬɚɦɩɚ ± ɬɟ ɠɟ ɱɬɨ ɢ ɜ 
ɡɚɞɚɱɟ 
Ɂɚɞɚɱɚ  ɂɫɫɥɟɞɭɟɬɫɹ ɜɥɢɹɧɢɟ ɭɫɢɥɢɹ ɞɟɣ
ɫɬɜɭɸɳɟɝɨɫɨɫɬɨɪɨɧɵɜɟɪɯɧɟɣɛɚɡɨɜɨɣɩɥɢɬɵɲɬɚɦ
ɩɚɩɚɪɚɦɟɬɪɪ1 = 0yɤɇɱɟɪɟɡɜɬɭɥɤɭɧɚ ɭɪɨɜɧɟɟɟ
ɜɟɪɯɧɟɝɨɫɪɟɡɚɧɚɜɵɫɨɬɟɦɦɩɨɞɭɝɥɨɦɜɩɥɨɫ
ɤɨɫɬɢɩɥɢɬɵɩɚɪɚɦɟɬɪɪ2= 0y S ȼɬɭɥɤɚɞɢɚɦɟɬɪɨɦ
20 ɦɦ ɩɨɫɚɠɟɧɚ ɜ ɧɢɠɧɟɣ ɩɥɢɬɟ ɬɨɥɳɢɧɨɣ  ɦɦ ɫ
ɧɚɬɹɝɨɦɩɚɪɚɦɟɬɪɪ3  ɦɦɄɚɪ
ɬɢɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɦɩɨɧɟɧɬ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɩɪɢɜɟɞɟɧɵ ɧɚ ɪɢɫ -
ɚɧɚɪɢɫ-27 ± ɡɚɜɢɫɢɦɨɫɬɢɯɚɪɚɤɬɟɪɢɫɬɢɤɇȾɋ
ɨɬɜɚɪɶɢɪɨɜɚɧɧɵɯɩɚɪɚɦɟɬɪɨɜ 
  Ɋɢɫ. 19 ± Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹɢɤɨɧɟɱɧɨ-ɷɥɟɦɟɧɬɧɚɹɦɨɞɟɥɢ
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹɧɚɩɪɚɜɥɹɸɳɟɣɤɨɥɨɧɤɢɫɧɢɠɧɟɣ 
ɛɚɡɨɜɨɣɩɥɢɬɨɣɲɬɚɦɩɚ 
 
 
 
Ɋɢɫ. 20 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɟ
ɩɨɥɧɵɯɩɟɪɟɦɟɳɟɧɢɣɜ 
ɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢɬɟ
ɲɬɚɦɩɚ ɡɚɞɚɱɚ 
 Ɋɢɫ. 21 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɟ
ɩɨɥɧɵɯ ɩɟɪɟɦɟɳɟɧɢɣ ɜ
ɤɨɥɨɧɤɟɲɬɚɦɩɚɡɚɞɚɱɚ 
 Ɋɢɫ. 22 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɟ
ɷɤɜɢɜɚɥɟɧɬɧɵɯɩɨɆɢɡɟɫɭ
ɧɚɩɪɹɠɟɧɢɣɜɤɨɥɨɧɤɟ
ɲɬɚɦɩɚɡɚɞɚɱɚ 
 
 
Ɇɚɤɫɢɦɚɥɶɧɵɟ
ɩɨɥɧɵɟ
ɩɟɪɟɦɟɳɟɧɢɹ
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ɭɫɢɥɢɹ
 ɯ10
 ,
 ɇ4
 
Ɋɢɫ. 24 ± Ɂɚɜɢɫɢ
ɦɨɫɬɶɩɨɥɧɵɯ
ɩɟɪɟɦɟɳɟɧɢɣ
ɜɟɪɯɧɟɝɨɫɪɟɡɚ
ɤɨɥɨɧɤɢɨɬ 
ɩɚɪɚɦɟɬɪɨɜ ɪ1, ɪ2  
ɡɚɞɚɱɚ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ɍɝɨɥɞɟɣɫɬɜɢɹɫɢɥɵɝɪɚɞ
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 Ɋɢɫ. 25 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɹ
ɩɨɥɧɵɯɩɟɪɟɦɟɳɟɧɢɣɜ 
ɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢɬɟ
ɲɬɚɦɩɚɩɪɢɧɚɬɹɝɟɦɦ  
ɡɚɞɚɱɚ 
 Ɋɢɫ. 26 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɹ
ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɷɤɜɢɜɚɥɟɧɬɧɵɯ 
ɧɚɩɪɹɠɟɧɢɣɜɧɢɠɧɟɣ
ɛɚɡɨɜɨɣɩɥɢɬɟɲɬɚɦɩɚɩɪɢ
ɧɚɬɹɝɟɦɦ ɡɚɞɚɱɚ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Ɋɢɫ. 27 ± Ɂɚɜɢɫɢɦɨɫɬɶ
ɦɚɤɫɢɦɚɥɶɧɵɯ 
ɷɤɜɢɜɚɥɟɧɬɧɵɯ
ɧɚɩɪɹɠɟɧɢɣɨɬ
ɩɚɪɚɦɟɬɪɨɜ ɪ1ɪ2 
ɡɚɞɚɱɚ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ɍɝɨɥɞɟɣɫɬɜɢɹɫɢɥɵɝɪɚɞ
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Ɋɢɫ. 23 ± Ɋɚɫɩɪɟɞɟɥɟɧɢɟ
ɤɨɧɬɚɤɬɧɵɯɧɚɩɪɹɠɟɧɢɣɜ
ɫɨɩɪɹɠɟɧɢɢɤɨɥɨɧɤɢɫ 
ɩɥɢɬɨɣɲɬɚɦɩɚ ɡɚɞɚɱɚ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 Ʉɚɤ ɜɢɞɧɨ ɢɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɝɪɚɮɢɤɨɜ ɢ ɪɚɫ
ɩɪɟɞɟɥɟɧɢɣ ɧɚɛɥɸɞɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɡɚɤɨɧɨɦɟɪɧɨ
ɫɬɢ. 
1. ɇɚɢɛɨɥɟɟ ɧɚɝɪɭɠɟɧɧɵɦɢ ɨɬ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ
ɭɫɢɥɢɣ ɡɨɧɚɦɢ ɹɜɥɹɸɬɫɹ ɨɛɥɚɫɬɢ ɩɪɢɦɵɤɚɸɳɢɟ ɤ
ɫɨɟɞɢɧɟɧɢɸɤɨɥɨɧɨɤɫɩɥɢɬɚɦɢ 
2. Ʉɨɧɬɚɤɬɧɵɟɞɚɜɥɟɧɢɹɜɫɨɩɪɹɠɟɧɢɢɤɨɥɨɧɤɚ± 
ɩɥɢɬɚ ɪɚɫɩɪɟɞɟɥɹɸɬɫɹ ɧɟɪɚɜɧɨɦɟɪɧɨ ɢ ɱɟɦ ɦɟɧɶɲɟ
ɧɚɬɹɝɬɟɦɛɨɥɶɲɟɷɬɚɧɟɪɚɜɧɨɦɟɪɧɨɫɬɶ 
3. ɂɧɬɟɝɪɚɥɶɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɧɚɩɪɹɠɟɧɧɨ-
ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɹ ɞɟɦɨɧɫɬɪɢɪɭɸɬ ɩɪɢ
ɦɟɪɧɨ ɬɚɤɭɸ ɠɟ ɡɚɜɢɫɢɦɨɫɬɶ ɨɬ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɩɚ
ɪɚɦɟɬɪɨɜ ɤɚɤ ɢ ɨɩɢɫɚɧɧɚɹ ɜɵɲɟ ɫɦ ɡɚɞɚɱɭ 1) "ɝɢ
ɩɟɪɛɨɥɢɱɟɫɤɚɹ" ɡɚɜɢɫɢɦɨɫɬɶɢɛɨɥɟɟɪɚɜɧɨɦɟɪɧɭɸɢ
ɩɥɚɜɧɭɸ± ɨɬɩɚɪɚɦɟɬɪɨɜɧɚɝɪɭɠɟɧɢɹ 
Ɂɚɞɚɱɚ  ɂɫɫɥɟɞɭɟɬɫɹ ɜɥɢɹɧɢɟ ɭɫɢɥɢɹ ɞɟɣɫɬɜɭ
ɸɳɟɝɨɫɨɫɬɨɪɨɧɵɜɟɪɯɧɟɣɛɚɡɨɜɨɣɩɥɢɬɵɲɬɚɦɩɚɩɚ
ɪɚɦɟɬɪɪ1 = 0yɤɇɱɟɪɟɡɜɬɭɥɤɭɧɚɭɪɨɜɧɟɟɟɜɟɪɯɧɟɝɨ
ɫɪɟɡɚ ɧɚ ɜɵɫɨɬɟɦɦ ɩɨɞ ɭɝɥɨɦ ɜ ɩɥɨɫɤɨɫɬɢɩɥɢɬɵ
ɩɚɪɚɦɟɬɪɪ2= 0y S ȼɬɭɥɤɚɞɢɚɦɟɬɪɨɦ ɦɦɩɨɫɚɠɟ
ɧɚɜɧɢɠɧɟɣɩɥɢɬɟɬɨɥɳɢɧɨɣɦɦɩɪɢɩɨɦɨɳɢɤɥɟɟɜɨ
ɝɨ ɫɨɫɬɚɜɚ ɬɨɥɳɢɧɚ ɫɥɨɹ ± ɩɚɪɚɦɟɬɪ ɪ3 = 2.0, 3.5, 5.0 
ɦɦȼɤɚɱɟɫɬɜɟɮɢɤɫɢɪɭɸɳɟɝɨɫɨɫɬɚɜɚɩɪɢɦɟɧɟɧɫɨɫɬɚɜ
ɧɚɨɫɧɨɜɟɷɩɨɤɫɢɞɧɨɣɫɦɨɥɵ(ȿ = ā3 ɆɉɚȞ 
ɇɚ ɪɢɫ 28-32 ɩɪɢɜɟɞɟɧɵɪɟɡɭɥɶɬɚɬɵɢɫɫɥɟɞɨɜɚɧɢɣ 
 
 ɚ 
 ɛ 
Ɋɢɫ. 28 ±Ɋɚɫɩɪɟɞɟɥɟɧɢɟɩɨɥɧɵɯɩɟɪɟɦɟɳɟɧɢɣ  
ɡɚɞɚɱɚ: 
ɚ± ɜɧɢɠɧɟɣɛɚɡɨɜɨɣɩɥɢɬɟɛ± ɜ ɤɨɥɨɧɤɟɲɬɚɦɩɚ 
 
 
 ɚ ɛ  
Ɋɢɫ. 29 ± ɊɚɫɩɪɟɞɟɥɟɧɢɟɷɤɜɢɜɚɥɟɧɬɧɵɯɩɨɆɢɡɟɫɭ
ɧɚɩɪɹɠɟɧɢɣ ɡɚɞɚɱɚ:  
ɚ±  ɜɧɢɠɧɟɣɩɥɢɬɟɛ± ɜɤɨɥɨɧɤɟɲɬɚɦɩɚ 
 
ɇɚ ɪɢɫ 8-30 ɜ ɱɚɫɬɧɨɫɬɢ ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫ
ɩɪɟɞɟɥɟɧɢɹ ɩɟɪɟɦɟɳɟɧɢɣ ɢ ɧɚɩɪɹɠɟɧɢɣ ɜ ɬɟɫɬɨɜɨɣ
ɤɨɧɫɬɪɭɤɰɢɢ ȼɢɞɧɨ ɱɬɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɬɚɤɬɧɨɝɨ
ɞɚɜɥɟɧɢɹ ɜ ɫɨɩɪɹɠɟɧɢɹɯ ɷɥɟɦɟɧɬɨɜ ɲɬɚɦɩɨɜ ɞɚɥɟɤɢ
ɨɬɪɚɜɧɨɦɟɪɧɵɯɗɬɨɬɮɚɤɬɨɪɫɭɳɟɫɬɜɟɧɧɵɦɨɛɪɚɡɨɦ
ɫɤɚɡɵɜɚɟɬɫɹ ɧɚ ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɦ ɫɨɫɬɨ
ɹɧɢɢɜɫɟɯ ɷɥɟɦɟɧɬɨɜɲɬɚɦɩɨɜɧɚɯɨɞɹɳɢɯɫɹɜɨɜɡɚɢ
ɦɨɞɟɣɫɬɜɢɢ ɢ ɟɝɨ ɧɭɠɧɨ ɭɱɢɬɵɜɚɬɶ ɩɪɢɮɨɪɦɢɪɨɜɚ
ɧɢɢɛɨɥɟɟɚɞɟɤɜɚɬɧɵɯɱɟɦɬɪɚɞɢɰɢɨɧɧɵɟɪɚɫɱɟɬɧɵɯ
ɫɯɟɦɷɥɟɦɟɧɬɨɜɪɚɡɞɟɥɢɬɟɥɶɧɵɯɲɬɚɦɩɨɜ 
 
 
 
Ɋɢɫ. 30 ± ɩɨɥɧɵɯɩɟɪɟɦɟɳɟɧɢɣɢɷɤɜɢɜɚɥɟɧɬɧɵɯɩɨ 
Ɇɢɡɟɫɭɧɚɩɪɹɠɟɧɢɣɜɮɢɤɫɢɪɭɸɳɟɦɫɥɨɟ ɡɚɞɚɱɚ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Ɋɢɫ. 31 ± Ɋɚɫɩɪɟ
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ɡɚɞɚɱɚ 
 Ɇɚɤɫɢɦɚɥɶɧɵɟɩɨɥɧɵɟ
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Ɋɢɫ. 32 ± Ɋɚɫɩɪɟɞɟ
ɥɟɧɢɟɷɤɜɢɜɚɥɟɧɬɧɵɯ 
ɩɨɆɢɡɟɫɭ 
ɧɚɩɪɹɠɟɧɢɣ 
ɜɤɨɥɨɧɤɟɲɬɚɦɩɚ
ɡɚɞɚɱɚ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ɍɝɨɥɞɟɣɫɬɜɢɹɫɢɥɵɝɪɚɞ
 
 
Ʉɚɤɫɥɟɞɭɟɬɢɡɚɧɚɥɢɡɚɩɨɥɭɱɟɧɧɵɯɪɟɡɭɥɶɬɚɬɨɜ
ɧɚɩɪɹɠɟɧɧɨ-ɞɟɮɨɪɦɢɪɨɜɚɧɧɨɝɨ ɫɨɫɬɨɹɧɢɟ ɞɚɧɧɨɣ
ɩɨɞɫɢɫɬɟɦɵɢɦɟɟɬɫɜɨɢɨɫɨɛɟɧɧɨɫɬɢ 
1. ɇɚɩɪɹɠɟɧɢɹ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɝɨɪɚɡɞɨ ɧɢɠɟ
ɱɟɦɜɫɥɭɱɚɟɩɨɫɚɞɤɢɤɨɥɨɧɨɤɫɧɚɬɹɝɨɦ 
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 2.  ɉɟɪɟɦɟɳɟɧɢɹ ɤɨɥɨɧɨɤ ɨɬ ɞɟɣɫɬɜɢɹ ɝɨɪɢɡɨɧ
ɬɚɥɶɧɵɯɭɫɢɥɢɣɜɵɲɟɱɟɦ ɜɫɥɭɱɚɟɩɨɫɚɞɤɢɤɨɥɨɧɨɤ
ɫɧɚɬɹɝɨɦ. 
3. Ɋɚɫɩɪɟɞɟɥɟɧɢɟ ɧɚɩɪɹɠɟɧɢɣ ɜ ɫɥɨɟ ɤɥɟɹɳɟɝɨ
ɤɨɦɩɚɭɧɞɚ ɩɨɫɥɟ ɩɨɥɢɦɟɪɢɡɚɰɢɢ ɢ ɩɪɢɥɨɠɟɧɢɹ
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